Immunomodulatory effects of morphine withdrawal in the rat are time dependent and reversible by clonidine.
It is well established that opioids can modulate the immune status following both acute and chronic administration and that tolerance develops to some of these immunomodulatory effects. Few studies, however, have investigated opioid withdrawal-induced immunomodulation and the mechanism by which that process may be mediated. The present study examines the immunomodulatory properties of morphine withdrawal alone and in the presence of the alpha(2)-adrenergic agonist, clonidine. Rats drank a morphine solution for 20 days; withdrawal was induced on day 21 by replacing the morphine solution with plain tap water. Measurements of withdrawal-induced weight change and immunomodulation were obtained at several time points after withdrawal induction. Immune status was assessed by determining concanavalin A (Con-A), toxic shock syndrome toxin (TSST-1), and lipopolysaccharide (LPS)-stimulated splenocyte proliferation, splenic ConA-stimulated interferon (IFN)-gamma production, and splenic natural-killer (NK) cell activity. In a separate series of experiments, systemic injections of clonidine (0.001-0.01 mg/kg) were administered during a 12-h withdrawal episode and all measures of immune status were reassessed. Weight change was time dependent, with peak decreases in weight occurring 24 h following withdrawal induction. Rats also exhibited a time-dependent suppression of immune status in all assays except LPS-stimulated proliferation; immunomodulation was most evident 12 h following withdrawal induction. Clonidine dose dependently prevented withdrawal-induced suppression of Con-A and TSST-1-stimulated splenocyte proliferation, Con-A-stimulated splenocyte IFN-gamma production, and splenic NK cell activity. These findings demonstrate that opioid withdrawal significantly suppresses a subset of immune parameters and that these effects can be prevented by clonidine.